In this paper sixteen Polycyclic Aromatic Hydrocarbons (PAHs) are estimated in sediments in five locations along Diyala River where entering Baghdad city until flows into Tigris River, (PAHs) are organic compounds that contain two or more fused rings. Some of these compounds are classified as carcinogenic and mutagenic pollutants. Soxhlet technique is used in this work to extract PAHs from sediment samples with using methylene chloride as extraction solvent. High Performance Liquid Chromatography (HPLC) with UV-Vis detector is used for determination of PAHs. According to the results the maximum of total PAHs concentration in the sediment are found in the location No. 4 with1211.22mg/kg in summer and 211312 mg/kg in winter, while the minimum of total PAHs concentration are found in 
Introduction
Polycyclic aromatic hydrocarbons, also known polynuclear aromatic hydrocarbons, contain more than one fused rings without hC:\WINDOWS\hinhem.screteroatoms or substituents [1] .United State Environment Protection Agency (USEPA) and the European Community , Naphthalene (Naph), Phenanthrene (Phe) and Pyrene (py) . PAHs classified as important environmental pollutants because they have high stability [1] , and their accumulation action in food chain in fatty tissues [4] . High molecular weight of PAHs such as B[a] py have carcinogenic and mutagenic action [1, 4] , low molecular weight PAHs also have toxic equivalence factor [2] . PAHs introduced to the environment from natural and anthropogenic process essentially from incomplete combustion of fossil fuel such as (coal, petroleum) in power station process, vehicular emission and domestic heating [1, 1] . Diyala River is important tributary of the Tigris River [0] . Diyala River Enters into the city of Baghdad from the east passing through areas where the sewage water are thrown into River this increse the pollution, then the River enters the Rustumiya area, where that is the largest sewage treatment plant in Baghdad, the outlet of these big plant run into Diyala River after treatment, then Diyala River run into the Tigris River. The information in literature regarding PAHs levels in Iraqi environment are very rare. The aim of this paper is to determine the concentrations of priority sixteen PAHs in Diyala River sediment in Baghdad at several locations.
Experimental Sample collection and preparation
Samples are collected from five selected points in summer (between 22-12 July) and in winter (between 22-12 January) along Diyala River sediment in Baghdad according to APHA [12] The samples sites are distributed in such a way that three of them before Al-Rustamiya sewage treatment plant and two sites after the plant, as shown in Fig. (1) .
Fig.(7) Sites of Samples at Diyala River in
Baghdad.
2kg of sediments took from both River coast in each site, mix for homogenization of samples, then the samples dried in oven at 42 o C overnight. Weight 12 g from dried sediment as a test sample, mill the sample enter passing through 41 micron particle size sieve. Extract the samples by soxhlet with 212 ml of methylene chloride as an extraction solvent [11] .
Concentration the sample by using rotary evaporator to less than 1 ml, complete volume to 1 ml with methylene chloride. Samples now are ready to test in HPLC.
Materials
PAHs Standard Kit is used in this study was supplied from SUPELCO Analytical and Sigma-Aldrich GmbH/ Germany. The mobile phase solvents used in this study is a mixture of (Acetonitrile, Methanol, and Water), all solvents are HPLC grade supplied from (sigma-Aldrich, Hi Media Laboratories (England) & J.T Baker (Netherland) respectively.
Instruments
High A special syringe made for HPLC type (M. SYRINGFE, 122F-LC) was used for injection 22 µl of samples into the mobile phase to the column.
Results and Discussion

HPLC Analysis
Analytical chromatography was performed with a flow rate of 132 ml/min at room temperature. The injection volume was 22 μL. The column was stabilized for at least 2 hours until uniform zero baseline before tests. Many conditions are carried out and studied for best separation. Best separation condition found with isocratic mixture mobile phase prepared from acetonitrile, methanol and water (41, 11 and 22 %) respectively at 242 nm wavelength. The output signal from the UV-Vis detector was displayed continuously on the computer. Each PAH are tested alone to detect retention time then test mixture of sixteen PAHs together for five concentration (1, 2, 1, 4, 1 mg/l).Calibration curve was constructed from the relation between the concentrations of each PAHs and its absorbance area of 
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HPLC chromatogram using UV-Vis detector, equations of calibration curves are listed in Table (1). Chromatogram of sixteen PAHs shown in Fig. (2) .
Retention time (tR) found from HPLC Chromatogram while Capacity Factor (K'), Separation Factor (α), Resolution (Rs), and number of Theoretical Plates (N), all these factors are calculated from HPLC chromatogram peaks according the following equations [12] , PAHs concentrations (mg/kg) results are calculated according the equation below and listed in Table ( 2). 
Each prepared sample were collected are carried out with HPLC at the best conditions to separate and detect concentrations of sixteen PAHs. Acynaphthene has a very small area at 242 nm chromatogram because it has very poor absorbance at this wave length as shown in Fig. ( Higher wave length absorbance area of Ace. was obtained at 221 nm. So the HPLC detector set at 221nm to detect Ace. as shown in Fig (4) .
Fig. (4) HPLC Chromatogram for acenaphthene at 440nm
There are no enough information in the scientific literature for PAHs concentrations in Iraqi all environments for comparison with this study. The concentrations of the sixteen PAHs in sediment samples of Diyala River in summer and winter seasons are listed in Tables (1) 
7.
Pollution of the river sediment due to deposition of pollutants on both sides from running water in the river. Accumulation of deposits gradually in the sediments leads to significant increase in the PAHs concentration because the half-life of PAHs compounds much longer than half life in the water because PAHs degradation mostly occur by radical mechanism depend on the access of ultraviolate from sun.
The Table ( 2) and Fig. (1) .
In winter the PAHs concentration of sediment is much less compared with their concentration in the summer season; due to the significance difference in flow rate of the River. Site No.4 also records highest value of a the total PAHs concentration with 211312 mg/kg, while a minimum of a total PAHs concentration with 14322 mg/kg is record in site No.1; the rest sites record a total PAHs concentration between (11340 to 121311 mg/kg).
Conclusions
Diyala River is a toxic environment for more than 22 years ago and this toxicity increased day by day.
The results of this paper indicate that Diyala River sediments show very high levels of PAHs pollution, total PAHs concentrations found high level before and after AlRustamiya sewage treatment plant in about 11 km, then concentration decreased in Diyala River sediments before entry into Tigris River. Al-Rustamiya sewage treatment plant thrown high level of water polluted with PAHs into Diyala River, so it is very important to study the coefficient of this plant to remove these pollutants and maintain the ability of sewage plant to remove the PAHs pollutants from thrown water into Diyala River. 
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